h i g h l i g h t s
Dystonic muscles displayed increased 3-10 Hz power with reduced 10-30 Hz power. Similar shifts were detected in head forces and moments in cervical dystonia patients. We associate these shifts with prokinetic sensorimotor control.
a b s t r a c t
Objective: To identify effects of a deviant motor drive in the autospectral power of dystonic muscles during voluntary contraction in cervical dystonia patients. Methods: Submaximal (20%) isometric head-neck tasks were performed with the head fixed, measuring surface EMG of the sternocleidomastoid, splenius capitis and semispinalis capitis in CD patients and controls. Autospectral power of muscle activity, and head forces was analyzed using cumulative distribution functions (CDF). A downward shift between the theta/low alpha-band (3-10 Hz) and the high alpha/betaband (10-30 Hz) was detected using the CDF 10 , defined as the cumulative power from 3 to 10 Hz relative to power from 3 to 30 Hz. Results: CDF 10 was increased in dystonic muscles compared to controls and patient muscles unaffected by dystonia, due to a 3-10 Hz power increase and a 10-30 Hz decrease. CDF 10 also increased in patient head forces. Conclusions: Submaximal isometric contractions with the head fixed provided a well-defined test condition minimizing effects of reflexive feedback and tremor. We associate shifts in autospectral power with prokinetic sensorimotor control. Significance: Analysis of autospectral power in isometric tasks with the head fixed is a promising approach in research and diagnostics of cervical dystonia. Ó 2017 International Federation of Clinical Neurophysiology. Published by Elsevier Ireland Ltd. All rights reserved.
Introduction
Idiopathic cervical dystonia (CD) is a neurological movement disorder characterized by involuntary neck muscle contractions (Fahn, 1988) . The pathophysiology of CD remains unclear, although functional and morphometric changes have been found in several brain areas, such as the cerebral cortex (Draganski et al., 2003; Egger et al., 2007; Obermann et al., 2007; de Vries et al., 2012) , superior colliculus (Holmes et al., 2012 ), thalamus (Krauss et al., 1999 Chang et al., 2002; Butterworth et al., 2003; Kupsch et al., 2006; Vidailhet et al., 2007), and cerebellum (LeDoux and Brady, 2003; Neychev et al., 2008; Sadnicka et al., 2012; Prudente et al., 2013) . Current evidence points towards differences in the neuronal circuitry of multiple areas in the brain (Berardelli et al., 1998; Lehéricy et al., 2013) . In particular, power in local field potentials (LFP) of the Globus Pallidus internus (GPi) shows an increase around 4-10 Hz and a reduction around 11-30 Hz (beta-band) in generalized and cervical dystonia patients (Silberstein et al., 
